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Preface

This investigation was performed under the Corps of Engineers' Flood
Plain Management Sexvices Authority at the request of the State of
Vermont. The Flood Control Act of 1960 which authorizes the U.S. Army
Corps of Engineers "... to campile and disseminate information on floods
armd flood damages ... and to provide engineering advice to local interests
for their use in plamning to ameliorate the flood hazard."

The Dam-Break Analysis study presented in this report was prepared
under contract by Hydraulic & Water Resources Engineers, Inc. of Waltham,
Massachusetts. Any questions concerning this report should be addressed
to the Chief of the Hydrology Engineering Section of the Corps of
Engineers, New England Division.
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, CRES8CENT LAKE DAM
DAM-BREAK FLOOD ANALYSES

INTRODUCTION AND PURPOSE

This report presents the findings of two dam-break flood
analyses performed for Crescent Lake Dam, located in Sharon,
Vermont. The dam is owned, operated and maintained by the
Estate of Mrs. Beatrice Day. Included in the report are a
description of pertinent features of the dam, the procedure
used in the analyses, the assumed dam-break and overtopping
conditions, and the resulting effect on downstream flooded
areas. This study was not performed because of any known
likelihood of a dam-break at Crescent Lake Dam. Its two
purposes were to provide guantitative information for
emergency planning use, and to arrive at a dam safety hazard
classification.

DAM DESCRIPTION

Name of Dam: Crescent Lake Dam
Town: Sharon

County and State: Windsor, VT

Stream: Unnamed tributary of

Quation Broock

Crescent Lake Dam is in central Vermont in the town of
Sharon, north of the town center. It is approximately 1.5
miles north-east of the junction of Route 132 and Interstate
89. The dam is an abandoned mill dam and has a maximum height
of 12 feet. The spillway consists of a culvert leading to a
stoplog-equipped concrete rectangular tower, near the center-
line of the dam. From this tower, flow proceeds through a 2.2
ft wide by 3.8 ft high outlet conduit passing through the
dam.

PERTINENT DATA

Data was taken primarily from a 1950 dam inspection report
prepared by the State of Vermont Water Conservation Board
(Report #167) and from a 1978 inspection report by Mr. A.
Peter Barranco.

(a) Drainage Area

Crescent Lake Dam is located on a tributary of Quation Brook,
shown on Plate 1. It has a drainage area of 1l.44 sgquare
miles. The watershed is well wooded and mountainous,
including twc smaller lakes upstream of Crescent Lake.
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(c)

(d)

(e)

(£)

(a)

Elevation (N.G.V.D.)

(1)

Top of Dam -

1,168.40

(2) Sluiceway Invert - 1,156.20
(3) Top of top stoplog - 1,165.59

Reservoir

(1) Length of normal pdol - 0.35 mile

Storage (Acre-Feet)
Top of Dam --- 160
(2) Spillway Crest - 85

(1)

Reservoir Surface (Acres)

(1)
(2)

Dam
(1)
(2)
(3)

(4)
(5)

(6)

(7)
(8)

Top of Dam -
Top Stoplog =

Type

Length
Height
Top Width
Side Slopes
{(a) Upstream
(b} Downstream
Zoning

Impervious Core

Cutoff

Spillway

(1)

(2)

Type

Length of Weir

(3) Crest elevation

{(a) Assumed normal water level (USGS Quad sheet)
1,162 ft NGVD

(b) Top stoplog at 1,165.59 ft NGVD

42.6
30.3

Earthfill embankment over old
masonry dam '

98 feet

12 feet maximum

12 feet

1 on 3
l1onl

Clay embankment over massive
gravity section of unknown
dimensions.

Masonry section of undetermined
hydraulic nature.

Details unknown.

Rectangular drop inlet with
rectangular concrete conduit
through the dam section. The
vertical intake pipe currently
allows flow to enter near its
invert therefore a 13.7-foot high
concrete stoplog structure, located
near the right abutment, can be
used to regulate the lake 1level.
overflow length of stoplog 5.7 f£ft.
(Hydraulic contrel for high flows
likely by outlet conduit).



VALLEY DESCRIPTION

The river channel drops at approximately 160 feet per mnile
immediately downstream of the dam. The valley is initially
narrow, opening out after approximately 0.5 miles into a
wider flood plain area. It is, in general, thickly wooded.

There is a confluence with the Quation Brook at approximately
0.9 miles and soon thereafter there are three Route 132
crossings. These occur over the space of approximately 0.3
mile, where the Quation Brook valley is narrow and Route 132
has been constructed generally parallel to the brook. At
approximately 2 miles downstream of Crescent Lake Dam, Route
132 crosses the Quation Brook. From the first to the fourth
crossing, the average slope of the river is approximately 160
feet per mile. '

The fourth bridge crossing marks the end of the study reach.
There are fewer than ten buildings within the downstream
study reach. One of these is a school building situated Jjust
upstream of the first Route 132 crossing.

MODEL DESCRIPTION

The Crescent Lake dam-break analysis was conducted using Boss
DamBrk, a June 1988 version of the "National Weather Service
Dam-Break Flood Forecasting Computer Model", developed by
D.L.Fread, Reseéarch Hydrologist, Office of Hydrology,
National Weather Service, .NOAA, Silver Springs, Maryland
20910. Boss DamBrk is copyrighted by Bess Corporation,
Madison, WI 53703. Input for the model consisted of: (a)
storage characteristics of the reservoir, (b) selected
geometry and duration of the breach development, (c)
hydraulic roughness coefficients, and (d) downstream channel
characteristics. Based on the input data, the model computes
the dam-break outflow hydrograph and routes it downstream.
The analysis provides output on the attenuation of the flood
stages, and timing of the flood wave as it progresses
downstream.

ASSUMED DAM BREAK CONDITIONS

General: This analysis was conducted for each of two
situations. The first was the "Overtopping Failure" case, in
which the dam was assumed to fail during an estimated flood
of record condition. The second was the "Sunny Day" failure
case, in which the initial lake level was assumed to be at
normal lake elevation with reduced downstream streamflow
conditions pricr to a one-~-hour dam-breach formation.

The magnitude of a flood resulting from the hypothetical
failure of Crescent Lake Dam is a function of many different
parameters including size of breach, initial pool level and
storage, rate of breach formation, channel and overbank
roughness and antecedent flow conditions. Engineering



assumptions used in the analyses for the two cases are
presented below.

PARAMETER CVERTOPPING SUNNY DAY
(1) Initial Pool Level 1,166.33 ft 1,165.60 ft NGVD
(2) Reservoir Level at 1,168.68 ft 1,165.50 ft NGVD
Start of Failure
(3) Reservoir Inflow | 252 cfs 30 cfs
{(4) Breach Invert 1,156.2 ft 1,156.2 £t NGVD
(5) Breach Base Width 30.5 ft 30.5 ft

(6) Time to Complete Formation of Breach : 1.0 hours:
(7) Downstream Channel Roughness: Manning n = 0.025 to 0.04

(8) Pre-Breach River Flows: o

The Overtopping Failure case assumed a dam inflow,
equivalent to the estimated flood of record conditions
in the White River watershed. The estimated watershed
runoff rate was 175 cfs per square mile of drainage
area, which is the estimated runoff rate of the
"November 1927 flood. Inflow to Crescent Lake Dam was
assumed to be 252 cfs. Inflow from Quation Brook was
282 cfs. : :

The Sunny Day Failure case assumed that the dam would
fail at normal lake elevation. Therefore the initial
lake level was assumed at the top stoplogs. An initial
turbine flow of 41 cfs was modeled, representing a
small nominal starting flow, while -inflow to the
reservoir was 30 cfs. Flow in the Quation Brook was 10
cfs.

RESULTS

The results of the Overtopping Failure analysis are discussed
here and these form the basis of the hazard classification
rating. Input and output data files for the Overtopping
Failure analysis are presented in Appendices A and B. Data
files pertaining to the Sunny Day Failure case are presented
in Appendix C. Calculations describing the effect of the
first Route 132 highway crossing on the computed flow depths
for the Overtopping case are summarised in Appendix D.

Peak stage flood profiles are shown on Plate 2. Profiles are
shown in feet above the stream invert levels as established
by the Hydraulic and Water Resources Engineers survey team.
Results of the Sunny Day failure computer-run indicate that
normal low flows would result in flow depths only a few
inches above this datum. Peak water elevations can be



determined by adding these depths of flow to the bed-slope
profile elevations, or by adding the depths to field-
established stream-bed elevations at points of interest.
Variations in depth are attributable to changes in natural
stream hydraulic capacity as well as to changes in discharge.

The peak dam-break discharge from Crescent Lake Dam for the
overtopping case was 5,700 cfs producing a rise to a depth of
approximately 9 feet immediately downstream of the dam. At
the first Route 132 crossing, ponding upstream of a roadway
culvert resulted in only slightly attenuvating the DAMBRK-
computed peak flows from 5,427 cfs to 5,250 c«fs. More
important, however, was the increase in stage. Maximum depths
exceeded 20 feet as overtopping of the roadway occurred.

Downstream of this highway crossing, computed peak depths
ranged between 6 and 8 feet. At the fourth Route 132
crossing, at the end of the study reach, the peak flow was
attenuated to 4,900 cfs, with an associated depth of
approximately 7.5 feet. Due to the steepness of the brook
channel and the very 1little floodplain storage it is not
expected that the dam break hydrograph would be significantly
attenuated from mile 1.8 to the First Branch White River.
Therefore the peak depths computed at mile 1.8 can be used as
a guide in estimating depths further downstream along Quation
Brook.

8. DAM SAFETY HAZARD CLASSIFICATION
The categories and criteria for the hazard classification of
dams, as reported in "Recommended Guidelines For Safety
Inspection of Dams", Department of the Army, Nov. 1976, are
listed in the following table. The hazard classification
pertains to the potential loss of human life or property
damage in the area downstream of the dam in the event of the
failure of the dam.
DAM HAZARD CLASSIFICATION
Category Loss of Life Ecoriomic Loss
(Extent of Development) {(Extent of Development)
Low None expected (No per- Minimal (Undeveloped to
manent structures for occasional structures or
human habitation) agriculture)
Significant Few (No urban develop- Appreciable (Notable
ments and no more than agriculture, industry
a small number of or structures)
inhabitable structures)
High More than few Excessive (Extensive

community, industry
or agriculture)



Residential development is sparse downstream of the dam, and
fewer than ten buildings could be threatened by a dan
failure. In a computer simulation that discounted the effect
of highway crossings, computed peak depths of flow ranged
from 5 to 10 feet, while computed peak velocities exceeded 16
feet per second.

The first Route 132 road crossing is the only one in the
study at which water could rise significantly above the.
channel banks without escaping the channel and flowing
parallel to the road embankment. The damming effect at this
location would lead to the highway being overtopped. Upstreanm
of this road crossing is a school building which in dam
failure conditicns would be flcoded, with a threat of loss of
more than a few lives.

For these vreasons, a hazard classification of "high" was
assigned to Crescent Lake Dam.
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BISCLAIMER : '
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}o use correc(:tTy. Eoss Col ?pora g’ﬁ ass S g °3\’utefy°28 responglﬁeee
Ehf correct use of this program. Al{ resylts obtained

c?re ully examined g\{ an experienced professional engineer to determine
they are reasonable and accurate.

Although Boss COrgora 1on has

eavor e%o make Bﬁs error
he program 1s no

fr
as infa Theretore seés
or ration makes no uarrant eﬁ rrg ¢it or exp lcn: as to the
corfect performance or Becurat this software.

ln 0 event shall Boss Corporation be Ljable to anyone for
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PROJECT DESCRIPTION :

PROJECT TITLE = Cre n Lake Dam Overtopping Failure
e e B e oot ion 1,601
H ln ) O
ENGINEER : PREICK gg e
DATE OF RUN  : 2/ %/19
TIME OF RUN  : 10%2% am
> o
% &
=
1 o
5 g
—
=
i
w0
o
5]
H
=
fos |

mﬁ&o?éé?“%rrfgrs"’? 1:30 ¢ Lake Dam overt Fail
s Lre 1) a e [+] in a‘ ure
PROJECT NUMBER © JC- ’?5? Sat e, 2m Overtopping

PAGE 2
270371989

INPUT DATA SUMMARY :

Number of Dynamic Routing Reaches (KKN)

Type of Reservoir Routing (KUI)

Number of multiple dams/bridges (MULDAM)

No. of Reservoir inflow Hydrograph Points C(ITEK)
No. of Informational Cross-Sections (NPRT)
Flood-Plain Routing (KFLP)

Landslide Simulation (KSL)

RESERVOIR VOLUME DESCRIPTION :

Elevation vs. Surface Area Table
Elevation Surface

A K
(HgL) (acrgs)

00 WD O -

{storage routing)

(no)
{no)



BO%%OSEE¥R¥I vgrs! E ) Lake Dam Overt Fail PAGE 3
PROJECT NUMBER : JC- 7 5505, 8% opping Failure 2/03/1989
'SE-S‘E‘.“!?!E-‘.“.‘E’.?‘3?59'.*-'.’§§E‘3"’“°" :

Initial Elevation of Reservoir Surface (YO, ft MSL) 1167.10
Bottom of Dam Elevation (DATUM, ft MSL) 1156.20
Top of Dam Elevation (HD, ft MSL) 1168.40
Water Surface Elevation at Time of Breach (HF, ft MSL) 1168.68
Breach Side Slope (2) 1: 1.00
Breach Bottom Elevation (YBMIN, ft MSL) 1156.20
Breach Base Width (BB, ft) 30.50
Time of Breach Formation (YFH, hr) 1.00
Uncontrolled Spillway Crest Elevation (HSP, ft MSL) 1165.59
Uncontrolled Spitiway Discharge Coefficient (CS) 39.30
Spillway Gate Center £levation (HGT, ft MSL) .00
Spillway Gate Discharge Coefficient (CG) .00
Dam Overtopping Discharge Coefficient (CDO) 255.00
Turbine Discharge (0T, cfs) .00

o

1

~
SO R0dEET 11 fgrsmrcw H fn Lake Dan overt ing Failure PAGE 4
PROJECT NUMBER : JC- 55 Ea opping 2/03/1989

INFLOW_HYDROGRAPH DESCRIPTION :

Hydrograph Time Intervals (DHF, hr) .00
Routing Period (TEH, hr) 15.00

_' Time
’ %1?
{(hr

Upstream
B s
) (c

53

BOSS DAHBRK versmn 1.30
Fggjsg kER i € Cr eﬁ?ns Lake Dam Overtopping Failure

PAGE 5

2/03/1989
SUMMARY OF PROGRAM_CONTROL PARAMETERS :
Number of Cross-Sections Entered {NS) 6
Kumber of Top Widths Entered (NCS) 4
Nunber of Cross-Sectional Hydrographs to Plot (NTT) ]
Cross-Sectional Smoothing Parameter (KSA) 0
Downstream Supercritical Parameter (KSUPC) 1 (supercritical)
Number of Lateral Inflow Hydrographs (LQ} 1
" Number of Points in Sate Control Curve (KCG) 0
ECT{ONS WHERE HYDROGRAPH REQUESTED :
ol o ——
1 2 3 4 5 [
BO%%J}%MBR% VEFSi re. Lak D Overtopping Failure PAGE &
: am
PROJECT NUNBER ?55"§a Bve PRINg 2/03/1989
'915'5!%&:!5':&5!-991@9&8!.99!91119!%-5
Max Discharge at Downstream End (QMAXD, cfs) .0
Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) .0
Initial Time-Step Size {(DTHM, hr) .05
- Time at which Dam Starts to Fail (TFI, hr) .00
Theta Weighting Factor (F1l) .500
Stage Convergence Criterion (EPSY, ft) .00
Initial Downstream Water Surface Elevation (YDN, ft MSL) .00
Slope of Channel Downstream of Dam (SOM, ft/mi) 163.000

LATERAL INFLOW REACH NUMBERS (LOX) :

282. 282.



- BOSS DAMBRK _version 1.30 PAGE 8
BOSS DAMERK _version PAGE 7 PROJECT TITLE : Creggent Lake Dam Overtopping Fail
ROJECT TITLE 3 Cp e nt L k D Overt Failure : opp ure
EROJECT TIILE 2 Cr fgﬁ g, Lgke Dam opping Fai 2/03/1989 PROJECT RbmkEr © GEoyssns 2/03/1989

Cross-Section Location (X$(1), mi) .0on Cross-Section Location (XS{1), mi) 606
Left Flood-Plain Cross-Section Location (XSL(1), mi) .000 Left Flood-Plain Cross-Section Location (XSL(1), mi) -000
Right Flood-Plain Cross-Section Location (XSR(I1), mi) .000 nght.Flood-Pléin Cross-Section Location (XSR{Il}, mi) 000
Flooding Etevation CFSTG(I), ft MSL) .000 Flooding Elevation (FSTG(I), ¢t MSL) -000
Initial Water Surface Elevation (YD, ft MSL) .000 Initial Water Surface Elevation (YD, ft MSL) .000
DOWNSTREAM REACH NUMBER : 1 DOWNSTREAM REACH NUMBER : 2
Reach Contraction-Expansion Coefficient (FKC) .0060 Reach Contraction-Expansion Coefficient (FKC) .000
" Winimun Distance Betseen Interpolated Cross-Sections (DXM, mi) .700 Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .030
CROSS-SECTION and REACH DESCRIPTION : CROSS_SECTION and REACH DESCRIPTION :
: , : P Elevation ChanneL Channel Storage eft Left Right ight
E Ch l S Right h
Levation Elégzlr:el Hamr]\g E§§:age lieft hg;ﬁmg E' °§t n;?“ %ng g Hann ng § Q nning gogth nammg
HS(K, 1 %{K!) CH(KI BSKI L{ I) CH!.KI %RK,I CHR(K,1
1L, B EMCK, 1) BRKD) % ik 1 Bk, D B%g 1y Bee,1) Gladty gy oKD Gy Gt o A i N



Boggbgéﬁk%thErSioBrl'son Lake Dam Overtopping Failure PAGE 9 - BOS‘;EO%EBR%T\{MSNE 1Jﬂn Lake Dam Cvertoppi Failure PAGE 10
H I : I
PROJECT RiMbEm | SESTS9"S.'Bvec PPing 2/03/1989 PROJECT NUMBER : JCSY3978a'Bhe, m Overtopping 2/03/1989
CROSS-SECTION NUKBER : 3 CROSS:SECTION MUMBER ;4
Cross-Section Location (XS(1), mi) : 659 Cross-Section Location (XS(1), mi) L7590
Left Flood-Plain Cross-Section Location (XSL(I1), mi) .000 Left Flood-Plain Cross-Section Location (XSL(I), mi) .000
Right Flood-Plain Cross-Section Location (XSR{I), mi) ) 000 Right Flood-Plain Cross-Section Location (XSR(I), mi) .000
Flooding Elevation (FSTG(I}, ft MSL) .000 Flooding Elevation (FSTG(1), ft MSL) ' .000
Initial Water Surface Elevation (YD, ft MSL) .B00 Initial Water Surface Elevation (YD, ft MSL) .000
DOWNSTREAM REACH NUMBER ; 3 ; DOWHSTREAM REACH NUWBER : 4
Reach Contraction-Expansion Coefficient (FKC) -000 Reach Contraction-Expansion Coefficient (FKC) .000
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .200 Minimum Distance Between Interpolated Cross-Sections (DXM, mi} 400
CROSS-SECTION and REACH DESCRIPTION : | CROSS: SECTION and REACH DESCRIPTION :
Elevation Channel ngmﬁé %orage %eft hgrf“jcﬁn §i9ht 5?.'1'1‘“9 Elevation tT:hannel gta\ramel ¥torage ;feft ﬁgﬁtﬁ ight ﬁ;ﬁﬁ'{
HS(K, 1 gé?ﬁhl) EH(K n g'g& n E?E}tﬁ 1) EHL(K ?) g?‘é{p I) R(K B | HS¢K, 1 g?gl%h!) EH(K ;\? g?gfiki 1 g?ﬁﬂK’ I) EHL(Kn?) g?gtﬁ n EHR(Kn?)
a8l G ! o do DR ' PERRIe) i’ i EH AN A1 BE !
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PAGE 11
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Cross-Section Location (XS(I), mi)

Left Flood-Plain Cross-Section Location (XSIL.(I), mi)
Right Flood-Plain Cross-Section Location (XSR(I), mi)
Flooding Elevation (FSTGCI), ft MSL)

Initial Water Surface Elevation (YD, ft MSL}

DOWNSTREAM REACH NUMBER :

Reach Contraction-Expansion Coefficient (FKC)
Minimun Distance Between Interpolated Cross-Sections (DXM, mi)

CROSS-SECTION and REACH DESCRIPTION :

.....................................

Elevation %hannel

Q 1§ CHL(K I}

........................................................................

1.017

-000
000
.000

» .000
1.000

_§303AM¥R¥ITversiog Lake Dam Overtoppi Failure PAGE 12
PROJECT iMbEr I JESRS805,'Ghe,om Overtopping 2/03/1989
95985 SECTION NUHBEB 6
Cross-Section Location (XS(IY, mi) 1.831
Left Flood-Plain Cross-Section Location (XSL(I), mi) .000
Right Flood-Plain Cross-Section Location (XSR(I), mi) .000
Flooding Elevation (FSTG(I), ft MSL) 000
Initial Water Surface Elevation (YD, ft MSL) .000
CROSS-SECTION DESCRIPTION :
Elevation ?hannel %torage %eft $|ght
op
HS(K 8 (K 1) ngtE 1) H‘ftﬂ B E'gt 1)
sy, BE ke Bk Bt
G B O B
: 8 8 : :
Total number of cross-sections (original+interpolated) é
Maximumn nurber of cross-sections al lowed 200
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OUTPUT DATA SUMMARY :

SLOPE PROFILE PLOT :
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PEgDéEgR% {Ersiog n Lake Dam Overtopping Failu PACE 18
PROJECT NUMBER : JC- 5? 520 opping Tarture 270371989
RESERVOIR FLOW SUMMARY :
Initial Flow (Q(1), cfs) 73.
Maximum Flow (Gmax, cfs) 6163,
Final Flow {Q(NU), cfs) 252.
Time to Maximum Flow (TP, hr) 10.62
Rumber of Time Steps or Number of Hydrograph Ordinates (NNU) 156
Total Volume Discharged from Reservoir (DISVOL, acre-ft) 365.
Number of Intermediate Cross-Sections (NN(NS)) [
Number of Time Steps (NNU) 156
o
[]
-
p
303%’6?”7‘: ‘L"E"SWE 1.3 Lake Dam Overtoppi Failure PAGE 19
s LI
ROJECT NUMBER © JCSY57"3a Over opRing 2/03/1989
Enterp. Mater | }__mtial
sross Elevation
1 YD(1

‘BOSS DAMBRK _version 1.30 . ) PAGE 20
H Lake Dam Overtopping Failure
PROJECT RidbEr 1 SLoTS§NB."Gye,Pam Overtompins 2/03/1989
ROUTING COHPEEIg?__
Number of Time Steps Used (KTIME} 300
Maximum Number of Time Steps Atlowed 698
Total Time of Flood Routing (TT, hr) 15.0
msaoﬁé’é¥k¥lrf§psi°3rl'son Lake Dam Overtopping Failure PAGE 21
BROJECT NbmBER 3 SESS5°%a'Bve, PRIng 2/03/1989
FLOOD CREST SUMMARY :
Cross Maximum Maximsm Time To fomun Ftood To
Tocstion E‘Iﬁ%«% Flow Maximm  ELOW py Clevation floed o o
) CHEASLY. (cfs) 3. (Fujsed)  (ft msL)
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DISCHARGE HYDROGRAPH :

Crogs-Section Number
Cross-Section Location (mi)
Gage Zero (ft MSL)
Max Elevation Reached by Flood Wave (ft MSL)
Flood Stage (ft)
Haximum Stage (ft)
at Time Chr)
Maximum Flow (cfs)
at Time Chr)

Yi-€g

1

.000

1156.200
1165.077

(not available)
8.877

10.600

5692

10,600

BOSS DAMBRX _vers

PROJECT MbER

sion 1
: 5 ?ssnﬁalake Dam Overtopping Failure

PAGE 26
2703/1989

LN i3 O OO0 N O RILE PPN S

RO N R RN

©»
by

RN A R T RN

FL

vawseras e e sheranans
»

LERE RS ]

L]

n
o
o
(=2

L T R T Ty T P T R T P T T P T T

F o3
o
<
=

DR A ET RN IR SRS NN R B SN UD UE R B AR RS SR Y RO ST GOS8 5 by

g

L T R Y T L T TR T T A PY TR T R L T

g
o

T L T L T T T L L L L L O L L T

s
(=3
(=]
o
(=]

ARV b ek oA Bb s st S0 02 Bano endb Ub O pano dnan bD by anan ba kb 054y



80S§ D

0J
0J

gg R¥nt§r5i°8 113 Lake Dam Overt Fail
H P 'I ailiure
PR nbnbER | GCCYSSTE.EN %peIng

AMB
ECT
ECT R

PAGE .27
2/03/1989

DISCHARGE HYDROGRAPH :

Cross-Section Number
Cross-Section Location (mi)
Gage Zero (ft MSL)
Max Elevation Reached by Flood Wave (ft MSL)
Flood Stage (ft)
Maximum Stage (ft)
at Time (hr)
Maximum Flow {cfs)
at Time ¢hr)

¢1-4

2

506

. 1057.400
1063.237

(not available}
5.837

10.650

5204

10.650
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DISCHARGE HYDROGRAPH :

Cross-Section Number
Cross-Section Location (mi)
Gage Zero {ft MSL)
Max Elevation Reached by Flood Wave (ft MSL)
Flood Stage (ft)
Maximum Stage (ft)
at Time (hr)
Maximum Flow (cfs)
at Time C(hr)

91-€

3

659

1047.900
1057.523

(not avaiiable)
9.623

10.700

5427

16,700
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DISCHARGE HYDROGRAPH :

 Cross-Section Number
" Cross-Section Location (mi)
Gage Zero (ft MSL)
Max Elevation Reached by Flood Wave (ft MSL)
Flood Stage {(ft)
Maximum Stage (ft)
at Time (hr)
Maximum Flow (cfs)
at Time ¢(hr)

L1-4

4

J90

1037.000
1044.815

(not available)
7.815

10.750

5369

10.700
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BRoDaHERK, version 130 Lake DamOv topping Failure BR
: erto I ur
ECT nimber § JE-15973a By pping Fajlure

DAMB
PROJ :ll E

DISCHARGE HYDROGRAPH :

HR_ 8T F o . 1000 2000 3000 4000 5000

Cross-Section Number 6 : : I H i H
Cross-Section Location (mi) 1.801 : : I
Gage Zero (ft MSL) © T 879.400 : : :w
Max Etevation Reached by Flood Wave (ft MSL) 887.015 . . -
Flood Stage (ft) (not available) : : Pt :
Maximm Stage (ft) 7.615 . . S
at Time (hr) 10.800 . . L

" Maximum Flow (cfs) 4887 ' : : o
at Time (hr) 10.800 : : e

. . : * 3 : : 3 :

. . ; : : : * : :

. - H : : : * : :

- . : *: : : : :

- - : * 3 : : 5

. . : * : H : H :

. - : * : : : : :

. . H * : : s 3 :

. - : * : : H : 3

. . : d : : : : T

END OF OUTPUY
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BOSS

DAMBI
PROJEC}

PROJEC

R

K__wversion 1.30 PAGE 1
TITLE : Cresgcent iake Dam Sunny Day Failure
NUMBER  GESTo905- R Smapay Y Day

PROGRAM CRIGIN :

DamBrk
NWS DAM

1882

DISCLAIMER :

O Cop ei hEE_I
| cor ect performance or acturaly of this

In no event shall Bos
collateral
?rlsyng ou

1ability to Boss Cor
not exceed the purchase price’of

Boss DamBrk (
0 Use correc

or #h correct use o
refully examined an experienced
?? they zre reasonagre Be

3/30/1989

B0OSS DAMBREK(tm

C ight (C) 1988 B % ti
A?fyﬁlg ts(kgserved oss Lorporation

derS P umber § 0083058.130

étm) is an enhanced version of Professor D. L. Fread’s

RK program.

tn) is a complex program which ires engineering_expertise
tT&. Bos§ Co,poraegog assumes aB%gfutefy_ng respongiE;T?ty
this program, All resylts obtained sh :

prOfESSIona engineer to determine

Although Boss Corporation has endeavor o make Boss DamBrk error free
the program is no?oané cannot be_certx??e%_a$ 1nfa?fib e, Tﬁerefore Bols
ration makes no warranty cit or explicit, as to the

!?c1dentaf cor conse?uentlaia
to of t

oftuware.

orporation be_ljable to anyone for cial
Lo amages IE Connect]on u?[ﬁ or

1s software. The so}e angnexc uslre

ration, regﬁrd ess of the form of action, sha

is software.

purchasé or use

PROJECT DESCRIPTION ;

0 XIANAIddV
714 L0400
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amaaptae pd be

Cre $n Lake Dam Sunny Day Failure
JC-127-2-A Sunny Day .
: Reduceg Inflow, Piping Failure

?19 &uneris

1

BOSS DAMBR

¥ version 1.30 .
TLE : Creggent Lake Dam Sunny Day Failure
%8358; ;éMBER : JC-?ﬁ?-E-a Sunny Day

PAGE 2
3/30/1989

INPUT DATA SUMMARY :

Number of Dynamic Routing Reaches (KKN)

Type of Reservoir Routing (XKul}

Number of multiple dams/bridges (MULDAM)

No. of Reservoir Inflow Hydrograph Points (1TEH)
No. of Informational Cross-Sections (NPRT)
Flood-Plain Routing (KFLP)

Landslide Simulation (KSL)

RESERVOIR VOLUME DESCRIPTION :

Elevation vs. Surface Area Table -
Etevation Surface
rea

SACK
Ry B

O o0 WwWwe o =

(storage routing)

(nb)

{no)



BOSS DAMBRK _versiol PAGE 3 BOSS DAMBRK _wversion 1.3 PAGE 4

PROJECT RUMBER 559?55"5 La'éﬁn?x?'“ng"""y Day Failure 3/30/1989 PROJEET MiMbER  GESY ?"5 kPG npamySynny Day Failure " 3/3071989
RESERVOIR and BREACH DESCRIPTION :

Initial Elevation of Reservoir Surface (Y0, ft MSL) 1165.60 INFLOW HYDROGRAPH DESCRIPTION :

Bottom of Dam Elevation (DATUM, ft MSL) 1156.20 . Hydrograph Time Intervals (DHF, hr} .00

Top of Dam Elevation (HD, ft MSL) © 1168.40 Routing Period (TEH, hr) - 3.00

water Surface Elevation at Time of Breach (HF, ft MSL) 1165.50 Ijme fream ’

Breach Side Slope (2) 1: 1.00 ﬁa(a%‘ed ts 9{;

Breach Bottom Elevation (YBMIN, ft NMSL) ‘ 1156.20 try e

Breach Base Width (BB, ft) 30.50 §:§§ ;ﬁﬂ

Time of Breach Formation (TFH, hr) ) 1.00 - . ) )

Uncontrolled Spillway Crest Elevation (HSP, ft MSL) 1165.59

Uncontrolled Spiltlway Discharge Coefficient (CS) 39.30

Spillway Gate Center Elevation (HGT, ft MSL) .00 ,

Spillway Gate Discharge Coefficient (CG) .00

Dam Overtopping Discharge Coefficient (CDO) ’ 255.00

Turbine Discharge (QY, cfs) 41.00

£-0
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UHB R eiﬁn‘;— a!sclemgngSwmy Day Failure

PAGE 5
3/30/1989

SUMMARY OF PROGRAM CONTROL PARAMETERS :

Number of Cross-Sections Entered (NS)

Kumber of Top Widths Entered (NCS)

Number of Cross-Sectional Hydrographs to Plot (NTT)
Cross-Sectional Smoothing Parameter (KSA)
Downstream Supercritical Parameter (KSUPC)

Number of Lateral Inflow Hydrographs (LQ)

Number of Points in Gate Control Curve (KCG)

CROSS- SECT{ NSQEHERE HYDROGRAPH REQUESTED :
(maximum aliowed = &)

?=0

C = =00

(supercritical)

LATERAL INFLOW REACH NUMBERS (LQX) :

(aLcL, 13,L=1,1TEH)

10. 10. 10.

B0 EEE%R¥IT‘{erS|°Er; Lake Dam S Day Failure PAGE 6
ROJECT NOMBER : GCSTS5°3-KP8Snny pay Y PoY 3/30/1989
CHANNEL-VALLEY BOUNDARY CONDITIONS :
Max Discharge at Downstream End (QMAXD, cfs) .0
Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) .0
Initial Time-Step Size (DTHM, hr) .06
Time at which Dam Starts to Fail (TFI, hr)} .00
Theta Weighting Factor (F11) .500
Stage Convergence Criterionh (EPSY, ft) 01
Initial Downstream Water Surface Elevation (YOM, ft MSt) .00
Slope of Channel Downstream of Dam (SOM, ft/mi) 163.000



BD%%OEEE%R¥ITfEr l E nt Lake Dam Sunny Day Failure PAGE 7 aosg gkgsm‘% tgrsEOErl 22 Lake Dam Sum Day Failure PAGE 8
PROJECT NUMBER : JC "7 8505 K2 Senny Doy Y Day ‘ 3/30/1989 PROJECT NimbER i GE§8575.K85nny pay Y &Y 3/30/1989
CROSS-SECTION NUMBER : 1 CROSS-SECTION NUMBER : 2

Cross-Section Location (XS(1), mi) .000 Cross-Section Location (XS(I), mi) 606
Left Flood-Piain Cross-Section Location (XSL(1}, mi) .000 " Left Flood-Plain Cross-Section Location (XSL(1), mi) -000
Right Flood-Plain Cross-Section Location (XSR(I), mi) .000 ' Right Flood-Plain Cross-Section Location (XSR(I), mi) .000
Flooding Elevation (FSTG(I), ft MSL) .000 Flooding Elevation (FSTG(I), ft MSL) .000
Initial Water Surface Elevation (YD, ft MSL) 00D Initiat Water Surface Elevation (YD, ft MSL) . .000
DOWNSTREAM REACH NUMBER : 1 DOWNSTREAM REACH NUMBER : 2
Reach Contraction-Expansion Coefficient (FKC) .000 Reach Contraction-Expansion Coefficient (FKC) . .000
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) 700 Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .030
CROSS-SECTION and REACH DESCRIPTION : CROSS-SECTION and REACH DESCRIPTIOK :
c L Channel S$torage Left Left Right Righ - i ' L Storage Left Left Right Right
Elevation ul::r::e na‘qmgg E,l?grt':sie E,?ﬁth ngming 6?§t2 :I‘argxn ?ng Elevation ng@::el ggmg ;Tg?ﬁ:hg ff’ﬁ:h "amms L ?gth =anmng
i n
HS(K, 1 BS(K, I CM(K, I BSS(CK, I BSL(K, 1 CML(K, 1 BSR{K,1 CMR(K, 1) K, I CM(K, 1 BSS(K, I B%LK I) CHL(K 1) BSRIK,IY CMR(K,I)
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POBRaECT TylE siog :13 13 42ke, Dan, Sunny Day Fail PAGE ¥
BROJECT TINkER © GEo850S.k2kSanaTpaynny Day Failure 3/30/1989
CROSS-SECTION NUD_‘I?EI_!_:__ZE

Cross-Section Location (XS(I1), mi) 659
Left Flood-Plain Cross~Section Location {XSL(1), mi) .000
Right Flood-Plain Cross-Section Location (XSR(I), mi} .000
Flooding Elevation (FSTG(I), ft MSL) .000
Initial Water Surface Elevation (YD, ft MSL) .000
DOWNSTREAM REACH NUWEER : 3
Reach Contraction-Expansion Coefficient (FKC) .000
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) ,200
CROSS:SECTION and REACH DESCRIPTION :
Elevation Channel  Channel Storage Left Right
op Manning Top Top Hannlng

KSCLD)  BSEKTDy  Owek,1y)  BASER. 1) Bebg 1) CHRCK, 1)

fkedly @ (Ft) ' (ft) ! !

SRR IR L8 ke s sy day Fatiure pace 10
)
ROJECT GlhkEr © GESTSHOR-KPSSnny ooy PoY 3/30/1989
CROSS-SECTION NUMBER E__lo
Cross-Section Location (XS(1), mi) .790
Left Flood-Plain Cross-Section Location (XSL(I), mi) .000
Right Flood-Plain Cross-Section Location (XSR(I), mi) .000
Flooding Elevation (FSYG(I), ft MSL) .000
Initial Mater Surface Elevation (YD, ft MSL) -000
DOWNSTREAM REACH NUMBER : &
Reach Contraction-Expansion Coefficient (FKC) -000
Minimm Distance Between Interpolated Cross-Sections (DXM, mi) 400
CROSS: SECTION and REACH DESCRIPTION :
Elevation Channel Channel torage %eft Right
HannIng op Mann1ng

w38 $Bth
%?%Kﬂéﬂ BS(K, 1) CH(K 1) %%SgK I g% ;K ) CHL(K I

nna.

tE 1) CHR(K,])



BO%EO%EQBR¥!TVEF i E é nt Lake Dam S Day Fail PAGE 11
PROJECT IiMBER 3 GEST5973.5KGnem, Sunny Pay Failure 373071989
CROSS-SECTION HQQEER 5
Cross-Section Location (XS(1), mi) 1.017
Left Flood-Plain Cross-Section Location (XSL(1), mi) .000
Right Flood-Plain Cross-Section Location (XSR(I), mi) .000
Flooding Elevation (FSTG(I), ft MSL) .000
Initial Water Surface Elevation (YD, ft MSL) .000
DOWNSTREAM_REACH NUMBER : 5
Reach Contraction-Expansion Coefficient (FKC) .000
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) 1.000
CROSS-SECTION and REACH DESCRIPTION :
tion Channel  Channel St ft Left Right Righ
Eleva 15T anR? E?é::ge %e ? Hgnn:ng B?§th négnEHQ
HS(K, 1 BSIK, 1) CMN(K,] BSS(K,1) BSL{ l) CML K,I) BSR(X,I)> CMR(K,I
Boas GO O 3 ? ¢ e K1

SRR B L0 L pan suny Doy rait Pace 12
PROJECT MUMBER it "lﬁ? 3 RS Snna ey Day Failure 3/30/1989
CROSS:SECTION NUHBER : ¢

Cross-Section Location (XS¢I), mi) 1.831

Left Flood-Plain Cross-Section Location (XSL(I), mi) .000

Right Flood-Plain Cross-Section Location (XSRCI)Y, mi) .000

Flooding Elevation (FSTG(I), ft MSL) .000
. Initial Water Surface Elevation (YD, ft MSL) -000

CROSS-SECTION DESCRIPTION :
Elevation Channel ?torage Left Right
T oR Top Lo

HS(K g%(Khl) B3SER, 1) E%ftﬁ 1) BSRE, 1)

deush @8 IR {1 I L3 M

Total number of cross-sections {original+interpolated) 6

Maximum number of cross-sections allowed 200
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SLOPE PROFILE PLOT :

QUTPUT DATA SURMARY :
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Total Volume in Reservoir (acre-ft)

RESERVOIR DEPLETION SUMMARY
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DEFINITION OF RESERVOIR DEPLETION TABLE VARIABLES
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PROJECT RUMBER : JC iﬁ? 5.1 Sunny Day Y 373071989
RESERVOIR DEPLETION TABLE :
I K TTP(I} Q(I) H2 YB D §9§_ VCOR 99!!95__- ??_,
] % ] % 1136: 156.20 1156:%6 1- 142- .
: 198043 1]2s-58 112620 |- 4
* : X \ % 1 0 30
] : ez Heosh 1jases |- 2 B
1 § 1 Z§ 1156.49 1{156.30 1154.94 1. 149, .
Boggo.léﬁ“;l Ygrsio l nf Lake Dam Sunny Day Failure PAGE 17
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PROJECT NUMBER : JESY5373. kK Dam, Sunny Day 3/30/1989
RESERVOIR FLOW SUMMARY :
<;> Initial Flow (Q(1), cfs) 41,
b Maximum Flow (Qmax, cfs) 3682.
Final Flow (Q{NU), cfs} 30.
Time to Maximum Flow (TP, hr) 1.00
Number of Time Steps or Number of Hydrograph Ordinates (NNU) 120
Total Volume Discharged from Reservoir (DISVOL, acre-ft) 150.
Number of Intermediate Cross-Sections (NN(NS)) 6
Humber of Time Steps (NKU) 120
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I YD(1 ')4 epI¢ty  eeeeamiedeialetaas
{ft HSL) (cfs) .
........................... : Number of Time Steps Used (KTIME) 51
1 § : ? . Maximum Number of Time Steps Allowed . 698
3 % : Total Time of Flood Routing (TT, hr) . 3.1
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APPENDIX D
FIRST ROUTE 132 CROSSING

The attenuation produced at the first Route 132 road crossing
was computed using for inflow the discharges computed by the
DAMBRK program at River Mile 0.659.

1. VOLUMES

Based on field-surveyed cross-section information, the areas
and volumes stored upstream of the road were as tabled below:

Crescent Lake Dam Route 132 culvert crossing 0.659 mile below

dam

Elevation Stage Area of Pool Volume Ponded

ft NGVD feet sq. feet acres cu. feet | acre-—-feet
1047.90 . - 0.00 0.00 0.00 0.0 0.00
1050.00 2.10 832.00 0.02 582.0 - 0.01L
1057.40 9.50 40875.00 © 0.94 154316.0 3.54
1060.00 12.10 67056.00 1.54 294626.0 6.76
1065.80 17.90 202240.00 4.64 1075585.0 24,69
1068.50. 20.60 265170.,00  6.09 1706588.0 39.18

This information is adequately summarised by the equation:

3
V = 188.8 x Stage

where water volume V is in cubic feet, and
Stage is in feet above the culvert
inlet invert. (1,047.9 ft NGVD)

DISCHARGES

(a)

(b)

(c)

Culvert flows were assumed to be controlled at the
entrance of a 10-foot wide by 7- foot high culvert with
invert at 1,047.9 ft NGVD.

Roadway overtopping flows were assumed to occur over a
300-foot length of roadway for water levels from 1,065.8
to 1,068.0 ft NGVD. At the higher of these elevations the
flooded roadway length increased to 800 feet.

No simple equation was found to describe the entire range

of flows and stages. Linear interpolation was used to
find flows in the range described by the table following:

D-1



Crescent Lake Dam
Route 132 Culvert Crossing 0.659 mile below dam

Elevation Stage Flow
ft NGVD feet cfs
1047.%9 0.0 0.0
1054.9 7.0 495.0
1056.0 8.1 568.0
1058.0 10.1 680.0
1060.0 12.1 776.0
1062.0 14.1 862.0
1064.0 16.1 952.0
1065.8 17.9 1006.0
1066.0 18.1 1087.0
1067.0 19.1 2150.0
1068.0 20.1 3820.0
1068.5 20.6 5316.0

3. INFLOWS

The inflow hydrograph assumed that .failure of Crescent Lake
.Dam began at time datum 9.60 hour. An initial flow of 534 cfs
was used.

Crescent Lake Dam—-Break Analysis
Stream Discharges at River Mile 0.659

TIME DAMBRK DAMBRK
Time Inflow
minutes hours cfs

0.0 8.6 534.0
24.0 10.0 894.0
54.0 10.5 - 3380.0
66.0 10.7 5427.0
84.0 11.0 2414.0
114.0 11.5 699.0
144.0 12.0 541.0
174.0 12.5 534.0




4. ROUTING

Inflows, outflows, water elevations and ponded volumes were
calculated for time increments varying from 1 to 12 minutes
and the results are tabulated below:

Crescent Lake Dam
Dam-Break Analysis

Route 132 Crossing 0.659 miles downstream of Dam
Ponding Upstream of the Highway

TIME INFLOW PONDED VOLUME OUTFLOW STAGE
Minutes Seconds cfs cu. ft. acre-ft. cfs ft

0.0 0.0 534.0 §2552.0 1.9 534.0 7.6
6.0 360.0 624.0 93176.0 2.1 565.0 7.9
12.0 720.0 714.0 122589.0 2.8 610.0 8.7
18.0 1080.0 804.0 166917.0 3.8 662.0 9.6
24.0 1440.0 894.0 225392.0 5.2 711.0 10.6
30.0 1800.0 1391.0 364864.0 . 8.4 799.0 12.5
36.0 2160.0 1884.0 629951.0 - 14.5 950.0 - 14.9
39.0 2340.0 2136.0 815311.0 18.7 980.0 16.3
42.0 2520.0 2387.0 1046232.0 24.0 - 1000.0 17.7
43.0 2580.0 2470.0 1127240.0 25.9 1158.0 18.1
44.0 2640.0 2552.0 1195681.0 27.4 1583.0 18.5
45.0 2700.0 2635.0 1248614.0 28.7 1841.0 18.8
46.0 2760.0 2718.0 1292119.0 29.7 2063.0 19.0
48.0  2880.0 2883.0 1344328.0 30.9 2667.0 19.2
51.0 3060.0 3132.0 1388075.0 31.9 2861.0 19.4
54.0 3240.0 3380.0 1422299.0 32.7 3200.0 19.6
56.0 3360.0 3721.0 1448399.0 33.3 3271.0 19.7
58.0 3480.0 4062.0 1495069.0 34.3 3816.0 19.9
60.0 3600.0 4403.0 1535493.0 35.3. 3875.0 20.1
61.0 3660.0-- 4574.0 1558729.0 35.8 4327.0 20.2
62.0 3720.0 4744.0 1576202.0 36.2 4409.0 20.3
63.0 3780.0 4915.0 1592711.0 36.6 4700.0 20.4
64.0 3840.0 5086.0 1607202.0 36.9 4818.0 20.4
65.0 3900.0 5257.0 1621724.0 37.2 5040.0 20.5
66.0 3960.0 5427.0 1635525.0 37.5 5184.0 20.5
67.0 4020.0 5260.0 1643128.0 37.7 5250.0 20.6
68.0 4080.0 5092.0 1641128.0 37.7 5170.0 20.6
69.0 4140.0 4925.0 1634141.0 37.5 5079.0 20.5
70.0 4200.0 4758.0 1624254.0 37.3 4933.0 = 20.5
71.0 4260.0 4590.0 1612943.0 37.0 4793.0 20.4
72.0 4320.0 4423.0 1598867.0 36.7 4589.0 20.4
73.0 4380.0 4255,0 1587277.0 36.4 4479.0 20.3
74.0 4440.0 4088.0 1574742.0 36.2 4285.0 20.3
75.0 4500.0 3921.0 1562215.0 35.9 4142.0 20.2
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Crescent Lake Dam
Dam-Break Analysis

Route 132 Crossing 0.659 miles downstream of Dam
Ponding Upstream of the Highway

TIME INFLOW PONDED VOLUME OUTFLOW STAGE

Minutes Seconds cfs cu. ft. acre-ft. cfs ft
76.0 4560.0 3753.0 1549380.0 35.6 3960.0 20.2
77.0 4620.0 3586.0 1536417.0 35.3 3811.0 20.1
78.0 4680.0 3418.0 1520972.0 34.9 3708.0 20.0
79.0 4740.0 3251.0 1502845.0 34.5 3565.0 20.0
80.0 4800.0 3083.0 1483339.0 34.1 3419.0 19.9
82.0 4920.0 2748.0 1448371.0 33.3 2995.0 19.7
84.0 5040.0 2414.0 1409892.0 32.4 2808.0 19.5
86.0 5160.0 2300.0 1375956.0 31.6 2471.0 19.4
88.0 5280.0 2186.0 1351984.0 31.0 2415.0 19.3
90.0 5400.0 2071.0 1332485.0 30.6 2167.0 18.2
92.0 5520.0 1957.0 1315577.0 30.2 2142.0 19.1

" 94.0 5640.0 1843.0 1295105.0 29.7 1999.0 19.0
96.0 5760.0 1728.0 1274823.0 29.3 1210.0 18.9
99.0 5940.0 1556.0 1247158.0 28.6 1681.0 18.8

102.0 6120.0 1385.0 1217629.0 28.0 1587.0 18.6

105.0 6300.0 1213.0 1187317.0Q 27.3 1348.0 18.5

108.0 6480.0 1042.0 1156786.0 26.6 1246.0 | 18.3

114.0 6840.0 699.0 1066606.0 24.5 995.0 17.8

120.0 7200.0 667.0 956313.0 22.0 984.0 17.2

126.0C 7560.0 636.0 840586.0 - 19.3 962.0 16.5

132.0 7920.0 604.0 723239.0 l16.6 930.0 15.6

138.0 8280.0 573.0 607635.0 13.9 88%.0 14.8

144.0 8640.0 541.0 495883.0 11.4 846.0 13.8

150.0 9000.0 540.0 393896.0 9.0 802.0 - 12.8

162.0 §720.0 537.0 245213.0 5.6 688.0 10.9

174.0 10440.0 534.0 161477.0 3.7 616.0 - 9.5

180.0 10800.0 534.0 132805.0 3.0 611.0 8.9

5. SUMMARY

The water level was above the roadway from 42 minutes until
108 minutes after the start of failure of Crescent Lake Dam.
The level pond extended upstream 600 feet at maximum stage of
20.6 feet., Peak flow at this road crossing was 5,250 cfs at
time 67 minutes (1.12 hr), attenuated from the DAMBRK peak
inflow of 5,427 cfs one minute earlier.
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